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隆和表达创伤弧菌 DXR 蛋白并优化其酶活测定方法，在此基础上建立弧菌 DXR
抑制剂高通量筛选模型，并对利用刃天青筛选出的有抗菌活性的 20 个次级馏分




















Vibriosis is one of the major diseases in shrimp aquaculture, causing devastating 
mortality in the farm as well as in hatchery stage. The inappropriate use of antibiotics 
in aquaculture is one of the causes for the high incidence of antimicrobial resistant 
bacteria. It’s necessary to screen new microbial natural extracts for antibacterial 
activity, but the testing methods present many challenges, standard broth 
microdilution is more suitable for pure compounds. In this work, we developed and 
validated a low cost, convenient, reliable, simple colorimetric microtiter assay using 
the resazurin viability dye. The parameters of the resazurin method for 
high-throughput screening (HTS) using microbial natural extracts against vibrios were 
optimized and set up. An HTS of microbial extracts of cultivated marine fungal was 
carried out against three pathogenic strains Vibrio rotiferianus, Vibrio Vulnificus and 
Vibrio campbellii, and 2.2% of the extracts displayed antibacterial activity. According 
to the screening results and related literatures, we selected Engyodontium album, 
Fusarium oxysporum and Aspergillus flavus to be fermented again. The secondary 
extracts of the fungi were purified by organic solvent extraction, column 
chromatography, reverse phase chromatography combined with TLC, HPLC. We used 
resazurin screening method for active tracking， separating a new compound 
EngyodontiuminA from the products of Engyodontium album.  
1-deoxy-D-xylulose 5-phosphate reductoisomerase (DXR) is involved in the 
systhesis of isoprenoids by the methylerythritol phosphate pathway (MEP). DXR is 
essential in vibrios, absent in human beings and animals which use only MVA 
pathway. Therefore, 1-deoxy-D-xylulose 5-phosphate reductoisomerase (DXR) is the 
rate-limiting enzyme of MEP pathway and can be employed as ideal targets to screen 
antibiotics. 
We established a reaction system which was used for quickly detecting DXR 
















which inhibit vibrios. However, the compounds which inhibit the activity of DXR 
need further separating and detecting, laying the foundation for the discovering the 
new antibacterial drug or lead compounds. 
Key Words: Marine Fungi; High Throughput Screening; Resazurin; 
































缩略语名                                               英文全名 中文名 
Amp ampicillin 氨苄青霉素 
bp base pair 碱基对 
BSA Bolive serum albumin 牛血清白蛋白 
DNA deoxyribonucleic acid 脱氧核糖核苷酸 
DMSO Dimethyl sulfoxide 二甲基亚砜 
dNTP dexoyribonucleoside triphophate 脱氧核糖核苷三磷酸 
DTT Dithiothreitol 二硫苏糖醇 
DXP 1-Deoxy-D-xylulose-5-phosphate sodium 
salt 
1-脱氧-D-木酮糖 5-磷酸 
EB ethidium bromide    溴化乙锭 
EDTA Ethylene Diamine Tetraacetic Acid 乙二胺四乙酸 
HTS High throughput screening 高通量筛选 
kDa kilo Dalton 千道尔顿 
LB Luria-bertain medium LB 培养基 
MBC Minimum Bactericidal Concentration 最低杀菌浓度 
MEP non-mevalonate pathway 2-甲基-D-赤藻糖醇-4-磷酸 
MHA Mueller Hinton Agar medium MH 琼脂培养基 
MIC Minimum Inhibitory Concentration 最低抑菌浓度 
MVA Mevalonate   甲羟戊酸 
NADPH triphosphopyridine nucleotide 还原型辅酶Ⅱ 




OD optical density 光密度 
PAGE Polyacrylamide gel electronphoresis 聚丙烯酰胺凝胶电泳 

















PDA Potato Dextrose Agar medium 马铃薯葡萄糖琼脂培养基 
PMSF Phenylmethanesulfonyl fluoride 苯甲基磺酰氟 
SDS sodium dodecyl sulfate 十二烷基硫酸钠 
IC50 the half maximal inhibitory concentration 半抑制浓度 
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